Project objectives
Examination of potential variation in virus content resulting from genetic manipulation in both transgenic potatoes and insect vectors colonizing them, Development of methods for the quantitative detection of two major potato viruses (PVY and PLRV) in potato plants and in vectors transmitting these viruses.
Partners
Pooled expertise focused on the plant -this interdisciplinary approach defines the Julius Therefore, a low-cost, high-throughput (see Fig. 1 ) and fast sample preparation method was developed without the need for any toxic compounds -the immuno-capture (IC) technique. Furthermore, it allows only the detection of complete virus particles, so that for PLRV, producing subgenomic RNAs, the virus titer will not be overestimated. Quantitative detection of PLRV interdisciplinary approach defines the Julius Kühn Institute (JKI). The JKI is both a research institution and a higher federal authority affiliated with the Federal Ministry of Food, Agriculture and Consumer Protection. The head office is located in Quedlinburg. The JKI is structured into 15 specialized institutes and several service units at 11 locations in Germany. Among the staff of 1200 people there are 300 scientists. Fields of research encompass plant genetics, agronomy, plant nutrition, soil science, plant protection and plant health.
Quantitative detection of PVY
TaqMan ® assays were developed for the quantitative detection of PVY in general and by applying different fluorophores for the discrimination of PVY N and PVY NTN on the one hand, and PVY O and PVY N W on the other hand. RNA-standards were produced as in vitro RNA transcripts. The limit of quantification amounts to 100 virus particles for the general assay (see Fig. 3 ), and to 1.000 and 10 virus particles for the PVY O/NW and PVY N/NTN assays, respectively. 10 10 10 9 10 8 10 7 10 6 10 5 10 4 10 3 10 2 10 1
Quantitative detection of PLRV
On the base of the IC method primers and probes were designed for the coat protein sequence, which is the most conserved. Therefore, the developed assays allow the detection of all known PLRV isolates. RNA standards were developed on the base of in vitro RNA transcripts (see Fig. 2 ). The assays are applicable to TaqMan ® probes and SYBR ® -Green. 10 10 10 9 10 8 10 7 10 6 10 5 10 4 10 3 10 2 Pre-test for examination of the virus distribution in the plant as well as the influence of cultivar and temperature on the number of virus particles For the evaluation of a possible change in virus resistance in genetically modified plants (GMPs) in comparison to nonGMPs, it is extremely important to standardise the sampling. As shown in Fig. 4A and 4B, the number of virus particles varies considerably, depending on temperature, cultivar and part of the plant sampled. The virus content changes also by the number of days past inoculation: The virus concentration rises with time in cultivar Hermes, which is highly susceptible to PVY, and decreases in cultivar Princess, which is hardly susceptible to PVY (results not shown). 
